Introduction {#sec1}
============

Psoriasis is an inflammatory chronic complex disease which involves both acquired and innate immunity \[[@cit0001]\]. It affects about 2% of the Caucasian population, and considering the gender, men and women are equally affected \[[@cit0002]\]. Psoriasis is associated with multiple co-morbidities, for this reason a multidisciplinary approach is highly recommended \[[@cit0003]\]. Novel therapeutic strategies and the tailoring of treatment itself according to clinical or genetic biomarkers are the goals to be achieved in the future \[[@cit0003]\]. It is a heterogeneous disorder with many different phenotypes; above all plaque psoriasis is the most frequent one, accounting for 80--90% of cases \[[@cit0001]\]. About 50% of patients show nail involvement \[[@cit0004]\]. Joint disease is reported in up to 30% of cases: following cutaneous involvement in 75% of cases, preceding it in 10% of cases, or presenting concurrently in the remaining 15% \[[@cit0005]\]. A severe form of psoriasis, the involvement of perianal/intergluteal folds as well as the umbilical region, the scalp, and nails represent predictive factors for joint involvement \[[@cit0006]\]. Many infectious comorbidities have been reported in psoriatic patients, such as latent tuberculosis infection (LTBI) \[[@cit0007]\], viral hepatitis (HBV and HCV) \[[@cit0008]\] and HIV infection \[[@cit0009]\].

Aim {#sec2}
===

Herein we report an overview on the main infectious disease and the therapeutic management of psoriatic patients with those comorbidities.

Material and methods and results {#sec3}
================================

Infective diseases could be considered possible co-morbidities associated to psoriasis. We examined the main infectious comorbidities that can affect psoriatic patients who need systemic therapy. We have evaluated the main diseases (TB, hepatitis B and C, HIV) and the monitoring of patients during treatment with biological agents.

Tuberculosis (TB) {#sec3.1}
-----------------

Tuberculosis (TB) is caused by *Mycobacterium tuberculosis* through the respiratory tract in case of pulmonary involvement \[[@cit0010]\]. Active TB is a contraindication to biological treatment, while latent TB requires treatment with Isoniazid 300 mg/daily + vitamin B6 to be started 1 month before the onset of therapy with biological drugs. This treatment should be continued for 6 months given the high risk of re-activation of a latent TB in patients treated with biologics. Thus, all national and international guidelines recommend evaluating the presence of active and latent TB in the patients that will be treated with biological drugs \[[@cit0011]--[@cit0014]\].

Monitoring of patients during treatment with biological agents {#sec3.2}
--------------------------------------------------------------

Regular monitoring of psoriatic patients is recommended during long-term treatment with biological drugs to identify cases of re-activation of latent TB or *de novo* acquired tuberculosis infection \[[@cit0014]--[@cit0016]\]. All the patients should be carefully evaluated in the case of persistent cough (for at least 3 weeks), fever, chest pain, haemoptysis, weakness or fatigue, weight loss, night sweating and extra-pulmonary symptoms. If the onset of an active TB occurs during biologic agent administration, treatment must be discontinued and anti-tubercular treatment immediately started.

Retreatment with biological therapy should be considered case by case \[[@cit0017]\]. On the basis of clinical judgment, IGRA test (Interferon-Gamma Release Assay) could be performed every 12 months, and in case of positive results during treatment with tumor necrosis factor α (TNF-α), interleukins (IL)-12/23 or IL-17 blockers, it is necessary to consult an infectious diseases physician \[[@cit0018], [@cit0019]\].

HBV infection {#sec3.3}
-------------

HBV infection affects one-third of the population worldwide and can be complicated by cirrhosis and hepatocellular carcinoma (HCC) \[[@cit0020], [@cit0021]\]. Re-activation of HBV is a well-known phenomenon in chronic HBV carriers, it can occur in patients undergoing immunosuppressive therapy, such as those receiving biological drugs for the treatment of psoriasis \[[@cit0022], [@cit0023]\]. Thus, it is crucial to perform an accurate screening in all patients requiring a biologic drug. Vaccination is recommended for all patients before starting biological therapies \[[@cit0024]\].

Monitoring of patients during treatment with biological agents {#sec3.4}
--------------------------------------------------------------

Occult HBV carriers may undergo biologic treatment following a strict clinical/laboratory follow-up procedure. In such cases, HBV-DNA and HBsAg should be monitored every 6 months; if HBV-DNA is detectable, antiviral treatment should be started.

In HBV inactive carriers (HBsAg+), HBV-DNA and quantitative HBsAg should be monitored. If HBV-DNA is detectable, treatment with entecavir or tenofovir should be started before the biologic drug. If HBV-DNA is not detectable, antiviral prophylaxis with lamivudine is appropriate and should be started 2 weeks before the start of biologic treatment and continued up to 6 months after the end of treatment. HBV-DNA and liver function tests should be monitored every 6 months and an ID consultation is required \[[@cit0008], [@cit0025]\].

HCV infection {#sec3.5}
-------------

Hepatitis C (HCV) infection usually shows a variable evolution according to the immune response of the host \[[@cit0026], [@cit0027]\]. Both innate and adaptive immunity are important in modulating active infection and the failure of the host's immunity results in the persistence of viral replication guided by cytokines imbalance \[[@cit0026], [@cit0027]\]. TNF-α is involved in the pathogenesis of the disease, presenting a correlation with liver damage \[[@cit0028]\]. Recent evidence suggests that treatment failure could be due to the up-regulation of genes coding for TNF-α, and in responders to INF treatment a reduction of TNF-α has been reported. This evidence suggests that anti-TNF-α could be helpful in patients with HCV infection \[[@cit0028]\]. A recent Italian multicentre cohort study assessed the long-term safety of adalimumab in a group of 17 psoriatic patients with chronic HBV infection and 20 psoriatic patients with chronic HCV infection \[[@cit0028]\]. All patients responded to treatment without re-activation of neither HBV nor HCV infection during a follow-up period of 27 and 40 months, respectively \[[@cit0029]\].

Monitoring of patients during treatment with biological agents {#sec3.6}
--------------------------------------------------------------

All patients need to be screened before starting treatment with biological drugs. Every 3 months patient's liver function tests should be performed. If HCV-Ab results are positive, HCV-RNA results are negative (HCV-Ab+, HCV-RNA--), further monitoring is not necessary. If HCV-RNA is detectable, counselling with the ID (Infectious Disease) physician is needed to start antiviral treatment for HCV. Cirrhosis is a strict contraindication for biological treatments \[[@cit0030], [@cit0031]\].

HIV infection {#sec3.7}
-------------

The human immunodeficiency virus (HIV) causes a persistent, clinically silent, long-lasting chronic infection, resulting after a variable period (averaging 10 to 12 years) in the acquired immunodeficiency syndrome (AIDS) \[[@cit0032]\]. Psoriasis could be sometimes the first manifestation of viral infection \[[@cit0033]--[@cit0035]\] describing an immunological paradox: the activation of T cells and treatments that reduce the T cell count improve psoriasis, however when psoriasis is associated with HIV infection, it is more serious due to the low control of the immune response (with a T CD4 + \< 200 cell lymphocyte count per μl, there is a risk 9 times greater to present a serious psoriasis form). TNF and its receptors represent an integral part of our immune system and at the same time, TNF signals have a significant impact on the replicative cycle of HIV. In turn, HIV-encoded proteins are able to modulate the TNF signalling pathway, resulting in the survival of HIV-infected cells and the death of "bystander cells", accidentally involved in the infectious process \[[@cit0034]\].

Monitoring of patients during treatment with biological agents {#sec3.8}
--------------------------------------------------------------

Guidelines for the management of psoriasis in HIV patients have been published in 2010 by the Medical Board of the National Psoriasis Foundation of the American Academy of Dermatology \[[@cit0036], [@cit0037]\].

As highlighted by the therapeutic algorithm of these guidelines, the management of HIV-related psoriasis includes antiretroviral therapy and concomitant anti-TNF-α drugs for the treatment of psoriasis with a positive effect on the immune reconstitution syndrome (IRIS) observed in these patients \[[@cit0036], [@cit0037]\].

Serological screening for HIV before initiating anti-TNF-α therapy must be performed. It should also be performed in case of severe forms of psoriasis and/or in case of non-responders to therapies.

If the outcome of the HIV test is positive, an infectious diseases physician should be consulted to stage the infection by HIV-RNA levels and CD4 lymphocyte count. Anti-TNF therapy should not be administered if the CD4 count is less than 200 or if the patient is viremic for HIV.

The efficacy of anti-TNF-α in the treatment of seropositive patients is reported in the literature. For example, Hani Almoallim *et al*. reported three clinical cases regarding the use of anti-TNF-α in patients with psoriatic arthritis associated with HIV, two of them had co-infection by HBV and HCV \[[@cit0038]\]. Data show the safety of anti-TNF-α therapy in these patients: no one has shown an increase in viral load and/or a reduction in CD4 counts during treatment. Therapy safety is also maintained in the presence of HBV and HCV coinfection and concomitant diseases, such as compensated cirrhosis and kidney failure in dialysis treatment. In addition, in 2 patients, etanercept proved to be ineffective, so treatment with adalimumab was subsequently started \[[@cit0039]\].

Another report of an Italian 49-year-old patient with psoriatic arthritis and HIV shows a complete clinical resolution of skin manifestations and an improvement of joint symptoms during adalimumab treatment \[[@cit0039]\]. Interestingly, an increase in CD4 count and reduction in viral load has been documented \[[@cit0039]\].

Discussion {#sec4}
==========

According to literature analysis, we provide a specific screening and management for infectious diseases in patients with moderate to severe plaque psoriasis, as mentioned above.

Baseline screening (T0) {#sec4.1}
-----------------------

Tuberculosis (TB): patient history (immunosuppression, occupation, origin from high-risk endemic areas, previous TB episode, other risk factors for TB, BCG vaccination, previous RX chest), IGRA (Quantiferon), RX chest (if doubtful, also CT scan) ± Mantoux test (only if not vaccinated with BCG); other clinical and microbiological findings are necessary in case of a suspected active TB.

-   In case of active TB (confirmed or suspected), biological therapy should be administered and an infectious diseases physician should be consulted.

In case of latent TB or suspected latent TB (Quantiferon +, visible lesions at RX chest even if Quantiferon is negative, with an already excluded active TB), isoniazid (300 mg/daily) administration starting 1 month before the beginning of biologic therapy, the therapy must be continued for 6 months. Liver function tests should be performed every month and B6 vitamin should be administered for the whole treatment duration.

HBV {#sec4.2}
---

All patients should be screened by performing: HBsAg, HBc-Abs (IgG), HBs-Abs, liver function tests.

-   In case of HBsAg+: an ID specialist should be consulted to evaluate if the patient represents an active or inactive carrier. HBV-DNA, quantitative HBsAg, HBeAg, HBeAb (IgG) should be measured. Vaccination for hepatitis A is recommended.

-   If HBV-DNA is detectable: viral genotyping and treatment with entecavir or tenofovir should be started before biological treatment. Biological treatment should be initiated when HBV DNA is negative (or HBV DNA \< 2000 UI/ml). Antiviral treatment should be continued during biological therapy and not be discontinued even in case of a biological therapy interruption. The infectious diseases physician should be consulted.

-   In case of HBsAg+ and if HBV-DNA is not detectable: treatment with lamivudine is necessary (100 mg/daily) 2 weeks before starting and up to the end of biological therapy. In this case, lamivudine should be continued for 6 months after treatment discontinuation.

-   In case of HBsAg-, HBcAb+ (HBsAb+ and HbsAb-): prophylaxis is not required, but clinical and laboratory monitoring is recommended.

-   In case of HBsAg-, HBc-Abs-, HBs-Abs- in an unvaccinated patient or a vaccinated patient but with lost immunological coverage: vaccination before biological treatment is recommended. Any refusal of vaccination by the patient does not preclude the administration of these agents.

-   In case of HBsAg-, HBc-Abs-, HBs-Abs+ \> 10 UI in a vaccinated patient still covered by immunization: no measure is required.

-   In case of HBsAg-, HBc-Abs-, HBs-Abs+ \< 10 UI in a vaccinated but not completely protected patient: vaccination is recommended, however any refusal of the patient does not preclude the administration of biological therapies.

HCV {#sec4.3}
---

All the patients should be monitored as for AST, ALT, HCV-Abs.

-   In case of HCV-Abs+: HCV-RNA should be monitored.

-   In case of HCV-RNA+: liver function tests are indicated and Fibroscan could be performed when it is possible.

In order to begin the anti-HCV treatment, an ID specialist should be consulted. If antiviral therapy is not started due to contraindication or for other reasons, therapy with biologics can be started anyway. Biological drugs should not be prescribed if cirrhosis is not controlled due to the higher infective risk.

HIV {#sec4.4}
---

Before starting biological treatment HIVAb lab test should be performed. If HIV test results are positive, it is necessary consult an ID physician to decide whether to administer biological treatment.

-   In case of HIV+: viral load (HIV-RNA) and CD4+ count should be measured.

-   Biological drugs should not be administered if CD4+ count is \< 200/µl.

Conclusions {#sec5}
===========

All psoriatic patients being candidates to start a biological therapy should be subjected to careful screening to reduce the infectious risk. Furthermore, it is recommended to follow an appropriate therapeutic management in psoriatic patients affected by infectious comorbidities in therapy with biological drugs. In these cases, close collaboration with the infectious diseases physician is essential, thus an improvement in multidisciplinary approach is desirable all over Italy \[[@cit0040]\].
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